Effect of infusion of bile salts into the mesenteric artery in situ on jejunal mucosal transport function in dogs.
We studied the effects of increased circulating levels of bile salts on jejunal mucosal function in dogs. In situ luminal perfusion of a 30-cm proximal jejunal segment was performed while deoxycholate, cholate, taurodeoxycholate, or taurocholate solutions were directly added to the mesenteric arterial supply, reaching the intestinal wall at successive concentrations of 5, 8, 12, and 22 mumol/L. The transport rates of water, sodium, glucose, fructose, glycine, and lysine were measured. The mucosa of the experimental loop was assayed for ATPase activity, and examined by light and electron microscopy. Deoxycholate at 8 microM in the blood supply of the perfused jejunal segment was associated with a significant (p less than 0.02) reduction in the absorption rates of water, sodium, glucose, and glycine, and inhibition of mucosal Na+, K+-ATPase. The absorption of fructose and lysine, and brush border enzyme activities, were not affected. Cholate had a similar effect at 12 microM. There were no obvious histological alterations, but electron microscopy showed swelling of mitochondria in the enterocytes. The reduction in mucosal transport, the inhibition of mucosal Na+, K+-ATPase, and the mitochondrial swelling were reversed after discontinuation of the bile salt infusion. The taurine conjugates at 22 microM depressed transport of water and sodium only, and did not inhibit Na+, K+-ATPase. Our study indicates that increased circulating concentrations of unconjugated bile salts, particularly deoxycholate, may impair Na+, K+-ATPase-related jejunal mucosal function.